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(54) Digital video signal recording/reproducing method and apparatus 



(57) An object of the present invention is to provide 
a digital signal recording method and a digital signal re- 
cording apparatus, capable of readily producing a signal 
used to reproduce in a trick play mode from a digital 
compression video signal. The above-described object 
of the present invention may be achieved by such a dig- 
ital video signal recording method for recording a first 
compression frame signal compressed without using a 



correlation between frames, and a digital compression 
video signal having preselected bytes of a packet format 
constituted by a second compression frame signal com- 
pressed with using the correlation between the frames, 
in which a third signal made of a packet containing the 
first compression frame signal is produced, and then is 
recorded in combination with the packet of the digital 
compression signal. 
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Description 

The present invention generally relates to a digital 
video signal recording and/or reproducing method, and 
a digital video signal recording and/or reproducing ap- 
paratus for recording and/or reproducing a digital video 
signal. More specifically, the present invention is direct- 
ed to a method and an apparatus capable of recording 
and/or reproducing a digital compression video signal. 

The digital signal recording/reproducing apparatus 
for recording the digital compression video signal on the 
magnetic tape with employment of the rotary head is de- 
scribed in J P-A-8 -273305. In this digital signal record- 
ing/reproducing apparatus, the digital compression vid- 
eo signal made in the packet format is subdivided based 
on a preselected byte number, and each of these pack- 
ets is constructed of n bytes. Then, the sync (synchro- 
nization) signal, the identification information, and the 
error detection/correction code are added to the divided 
digital compression video signals to thereby constitute 
the block form. The digital signal recording region is 
formed by a preselected number of blocks to be record- 
ed on the magnetic recording medium. Also, JP-A- 
8-273305 describes that the signal used to reproduce 
in the trick play mode is recorded as the digital compres- 
sion video signal in this digital signal recording/repro- 
ducing apparatus. 

However, in the case of the digital compression vid- 
eo signal by using a correlation between the frames, 
there are the following problems. That is, the video sig- 
nal can be hardly decoded by simply deriving a portion 
of the data. Furthermore, the signal used to reproduce 
in the trick play mode can be hardly produced by simply 
deriving a portion of the data. 

Also, since the head trace is not made coincident 
with the recording track during the trick-play reproducing 
operation, there is another problem. That is, it is practi- 
cally difficult to discriminate the signal used to reproduce 
in the trick play mode from other digital video signals. 

A preferred object of the present invention is to pro- 
vide a digital signal recording method and a digital signal 
recording apparatus, capable of readily producing a sig- 
nal used to reproduce in a trick play mode from a digital 
compression video signal. 

Another preferred object of the present invention is 
to provide a digital signal recording method and a digital 
signal reproducing apparatus, capable of easily discrim- 
inating a signal used to reproduce in a trick play mode 
from other digital video signals. 

A further preferred object is to provide a digital sig- 
nal reproducing method, a digital signal reproducing ap- 
paratus, and a digital signal decoding apparatus, capa- 
ble of switching the normal reproducing operation and 
the trick-play reproducing operation. 

In one aspect the present invention provides a dig- 
ital video signal recording method for recording a first 
compression frame signal compressed without using a 
correlation between frames, and a digital compression 



video signal having preselected bytes of a packet format 
constituted by a second compression frame signal com- 
pressed with using the correlation between the frames, 
in which a third signal made of a packet containing the 
s first compression frame signal is produced, and then is 
recorded in combination with the packet of the digital 
compression signal. 

In another aspect the present invention provides a 
digital video signal recording method for recording on a 
10 magnetic recording medium by using a rotary head, a 
first compression frame signal constructed of a picture 
compressed without using a correlation between 
frames; a digital compression video signal having a 
preselected bytes of a packet format constituted by a 

1 $ second compression frame signal made of a picture 
compressed with using the correlation between the 
frames; and a third signal made of a packet containing 
said first compression frame signal; in which information 
indicative of an arrangement condition of signals is add- 

20 ed to the third signal, and the resuttant third signal is 
recorded on a predetermined region of a track on the 
recording medium. 

In a further aspect the present invention provides a 
digital video signal reproducing method for reproducing 

25 a first digital video signal constituted by a picture signal 
which has been recorded on a recording medium and 
compressed without using a correlation between frames 
and by another picture signal compressed by using the 
correlation between the frames; and a second signal 

30 produced from a picture signal compressed without us- 
ing the correlation between the frames contained in the 
first digital video signal, in which: 

the digital video signal reproducing method con- 
tains a first mode for reproducing the first digital video 

35 signal and a second mode for reproducing the second 
signal; in the first mode, the reproduced first digital video 
signal is outputted at the same timing during the record- 
ing operation; and in the second mode, the reproduced 
second signal is outputted at predetermined timing dif- 

40 ferent from that of the recording operation. 

For a better understanding of the present invention, 
reference is made of a detailed description to be read 
in conjunction with the accompanying drawings, in 
which: 

45 

Fig. 1 schematically shows an arrangement dia- 
gram of a digital signal recording/reproducing ap- 
paratus according to an embodiment of the present 
invention; 

50 Fig. 2 schematically indicates a structural diagram 
of a digital broadcasting receiver connected to the 
digital signal recording/reproducing apparatus of 
Fig. 1; 

Fig. 3 shows a structural diagram of a packet of a 
55 digital compression video signal; 

Fig. 4 represents a structural diagram of a packet 
header; 

Figs. 5A to 5C indicates a structural diagram of a 
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transmission signal used in the digital broadcasting 
system; 

Fig. 6 illustratively shows a relationship between in- 
traf rame data and interirame data of a digital com- 
pression video signal; 

Fig. 7 schematically indicates a structural diagram 
of 1 sequence of a digital compression video signal; 
Fig. 8 schematically shows a recording pattern dia- 
gram of 1 track; 

Fig. 9 schematically represents a block structural 
diagram of a data recording region; 
Fig. 10 schematically indicates a structural diagram 
of ID information; 

Fig. 11 schematically represents a data structural 
diagram of 1 track in a data recording region; 
Fig. 12 schematically shows a header structural di- 
agram of the data recording region; 
Fig. 1 3 schematically indicates a structural diagram 
of a block in the case that a digital compression vid- 
eo signal transmitted in a 188-byte packet format is 
recorded on a data recording region; 
Fig. 1 4 schematically shows a structural diagram of 
a block when a length of a packet is selected to be 
140 bytes; 

Fig. 15 schematically indicates another structural 
example of a packet; 

Fig. 16 schematically represents a structural dia- 
gram of block information; 

Fig. 1 7 schematically shows a structural diagram of 
trick-play data information; 

Fig. 18 schematically indicates a record example of 
data information and a block number; 
Fig. 19 is a schematic diagram for showing an ar- 
rangement of first trick-play data; 
Fig. 20 is a schematic diagram for indicating an ar- 
rangement of trick-play data of 1 track; 
Fig. 21 is a schematic diagram tor representing an 
arrangement ot a track counter; 
Fig. 22 is a schematic diagram for representing an 
arrangement of a picture counter; 
Fig. 23 is a schematic diagram for showing an ar- 
rangement of second trick play data; 
Fig. 24 schematically indicates another structural 
example of a packet of trick play data; 
Fig. 25 is a flow chart for describing a production of 
trick play data from video signal packet data; 
Fig. 26 is a flow chart for describing a production of 
trick play data; 

Fig. 27 illustratively shows a producing example of 
trick play data; 

Fig. 28 is a timing chart for extracting data of an in- 
traframe picture; 

Fig. 29 is a timing chart for reproducing trick play 
data in a trick-play reproducing mode; 
Fig. 30 is a timing chart for reproducing trick play 
data in a trick-play reproducing mode along a re- 
verse direction; 

Fig. 31 is a timing chart for stopping the trick play 



reproducing operation; 

Fig. 32 is a schematic block diagram tor showing a 
data producing circuit; 

Fig. 33 is a schematic block diagram for represent - 
5 ing a data selecting circuit; 

Fig. 34 is a schematic block diagram for indicating 
an input/output circuit; 

Fig. 35 shows an input/output timing chart; and 
Fig. 36 is a schematic block diagram for denoting a 
10 selecting circuit. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

is Referring now to drawings, various embodiments 
according to the present invention will be described. 

Fig. 1 is a schematic block diagram for representing 
an arrangement of a digital signal recording/ reproduc- 
ing apparatus. It should be understood that although this 
20 apparatus is commonly capable of recording and also 
reproducing the digital signal, this apparatus may sep- 
arately record and reproduce the digital signal. In this 
drawing, reference numeral 100 shows a rotary head, 
reference numeral 101 indicates a capstan, reference 
2S numeral 1 02a represents a recording signal processing 
circuit for producing a recording signal used during a re- 
cording operation, and reference numeral 102b indi- 
cates a reproducing signal processing circuit for demod- 
ulating a reproducing signal used during a reproducing 
30 operation. Also, reference numeral 104 is a control cir- 
cuit such as a microprocessor for executing a control 
operation of a recording/reproducing mode, reference 
numeral 104a shows a key for controlling operations of 
the recording/reproducing apparatus, reference numer- 
3$ al105 shows a timing signal generating circuit for gen- 
erating a timing signal which constitutes a basic signal 
of rotations of the rotary head 100, reference numeral 
1 06 shows a servo circuit for controlling feed speeds of 
the rotary head and a tape, and reference numeral 107 
40 is an input/output circuit for inputting the recording sig- 
nal or outputting the reproducing signal. Further, refer- 
ence numeral 109 indcates a timing control circuit for 
controlling the timing during the recording operation, ref- 
erence numeral 40 indicates an oscillator for producing 
45 a reference clock, reference numeral 111 represents a 
tape, reference numeral 112 denotes an analog video 
signal recording/reproducing circuit, reference numeral 
115 indicates a data generating circuit used when the 
digital signal is recorded, and reference numeral 116 de- 
so notes a data selecting circuit used when the digital sig- 
nal is reproduced. 

Fig. 2 is a schematic block diagram for indicating a 
structural example of a digital broadcasting receiver 
connected to the digital signal recording/ reproducing 
ss apparatus shown in Fig. 1 . In this drawing, reference nu- 
meral 200 shows the digital signal recording/ reproduc- 
ing apparatus of Fig. 1 , reference numeral 201 repre- 
sents a digital broadcasting receiver, reference numeral 



3 



5 



EP 0 873 023 A2 



6 



202 is an antenna, and reference numeral 207 denotes 
a monitor. Also, reference numeral 203 shows a tuner, 
reference numeral 204 is a demultiplex circuit, reference 
numeral 205 shows a decoder, reference numeral 206 
is an interface circuit, reference numeral 208 represents 
a control circuit for controlling operations of the digital 
broadcasting receiver 201 . 

A digital compression video signal corresponds to 
data with a packet format. Signals in plural channels are 
multiplexed in a time divisional manner, and a signal 
multiplexed by the time divisional manner is transmitted. 
A digital broadcasting signal received by the antenna 
202 is demodulated by the tuner, and thereafter the de- 
modulated digital broadcasting signal is entered into the 
demultiplex circuit 204. In the demultiplex circuit 204, a 
necessary digital compression video signal is selected. 
The selected digital compression video signal is decod- 
ed by the decoder 205 to produce the normal video sig- 
nal which will then be outputted to the monitor 207. It 
should be noted when the reception signal is scramble- 
processed, after this scrambled signal is released by the 
demultiplex circuit 204, the decoding process is carried 
out for the descrambled signal. When the recording op- 
eration is performed, both a digital compression video 
signal to be recorded and relevant information are se- 
lected in the demultiplex circuit 204, and then are out- 
putted from the interface circuit 206 to the input/output 
terminal 1 08 of the digital signal recording/reproducing 
apparatus 200. Then, these digital compression video 
signal and relevant information are inputted from the in- 
put/output terminal 108 into the digital signal recording 
apparatus 200 so as to be recorded therein. Also, a dig- 
ital compression video signal and the like, which are re- 
produced by the digital signal recording/reproducing ap- 
paratus 200 are outputted from the input/output terminal 
108 to the interface circuit 206. In the interface circuit 
206, the inputted signal is entered into the demultiplex 
circuit 204, and a similar process operation to that of the 
normal reception is carried out for this entered signal, 
and then the processed signal is outputted to the mon- 
itor 207. 

In the digital signal recording/reproducing appara- 
tus 200, when the recording operation is performed, a 
portion of packet data entered from the input/output ter- 
minal 1 08 is inputted via the input/output circuit 1 07 (Fig. 
1) to the control circuit 104. The control circuit 104 de- 
tects a sort of the packet data based on either informa- 
tion added to this packet data or information separately 
sent with respect to the packet data, judges a recording 
mode based upon the detection result, and sets opera- 
tion modes of the recording signal processing circuit 
102a and the servo circuit 106. The input/output circuit 
107 outputs the packet data to be recorded to the data 
generating circuit 115. The data generating circuit 115 
generates data used in trick-play reproducing operation, 
and adds this data to the packet data, and then outputs 
this added packet data to the recording signal process- 
ing circuit 1 02a. In response to the recording mode judg- 



es by the control circuit 104, the recording signal 
processing circuit 102a produces an error correction 
code, ID information, and a subcode, and also produces 
a recording signal which will then be recorded on the 
5 tape 111 by the rotary head 1 00. 

When the reproducing operation is carried out, this 
reproducing operation is first performed in an arbitrary 
reproduction mode, and then the ID information is de- 
tected by the reproducing signal processing circuit 
'0 102b. Then, the control circuit 104 judges as to which 
mode is used to record the digital compression video 
signal to thereby again set the operation modes of the 
reproducing signal processing circuit 102b and the ser- 
vo circuit 106. Then, the control circuit 104 judges as to 
is whether the normal reproducing operation, or the trick- 
play reproducing operation is carried out based on the 
control signal which is entered from the key 104a, or via 
a control input/output terminal 1 08c (Fig. 1 ) from the dig- 
ital broadcasting receiver 201 (Fig. 2). Thus, the repro- 
ve ducing signal processing circuit 102b executes the re- 
producing operation based on the judgement result. The 
reproducing signal processing circuit 102b detects the 
sync signal and executes the error detection/correction 
based on a reproducing signal reproduced from the ro- 
25 tary based 1 00, and reproduces data to output the re- 
produced data to the data selecting circuit 116. The data 
selecting circuit 116 selects the data recorded in the nor- 
mal recording region during the normal reproducing op- 
eration, and selects the trick-play data during the trick- 
so play reproducing operation, and then outputs the select- 
ed data to the input/ output circuit 107. It should be un- 
derstood that when the sequence of the data is not cor- 
rectly reproduced during the trick-play reproducing op- 
eration, this sequence is rearranged and the rearranged 
3S sequence is outputted. In the input/output circuit 107, 
the reproduced data is outputted from the input/output 
terminal 108 on the basis of the timing signal produced 
in the timing signal generating circuit 1 05. Under control 
of the control circuit 104, the servo circuit 106 travels 
40 the tape 1 1 1 at the same speed as in the recording op- 
eration during the normal reproducing operation, and al- 
so travels the tape 1 1 1 at a different speed from the tape 
travel speed during the trick-play reproducing operation, 
for example, +7 times higher, or -7 times lower than the 
4 * tape travel speed during the recording operation. Appar- 
ently, the trick-play reproducing operation may be real- 
ized by employing a plurality of reproducing modes with 
the different reproducing speeds. 

During the recording operation, white using the rate 
so of the recording data entered from the input/output ter- 
minal 108 as a reference, the operation timing of the re- 
cording/reproducing apparatus is controlled by the tim- 
ing control circuit 109. During the reproducing operation, 
while using the clock oscillated from the oscillator 110 
55 as an operation basis, the reproducing operation is car- 
ried out. 

In the case that an analog video signal is recorded 
and reproduced, during the recording operation, the an- 
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alog video signal entered from the input terminal 11 3 is 
processed in a predetermined process operation by the 
analog signal recording/reproducing circuit 112 and 
then the processed anatog signal is recorded on the 
tape 1 1 1 by the rotary head 100, whereas during the re- 
producing operation, after a video signal reproduced by 
the rotary head 100 is processed in a predetermined 
process operation by the analog signal recording/repro- 
ducing circuit 112, the processed analog signal is out- 
putted Irom the output terminal 114. In this case, al- 
though not shown in the drawing, the servo circuit 106 
is controlled by using the frame time period of the analog 
video signal as a reference. It should be noted that the 
analog signal recording head may be commonly used 
as the digital signal recording head, or a digital signal 
recording head may be independently provided with the 
analog signal recording head. 

Fig. 3 schematically shows a structure of a packet 
of a digital compression video signal. One packet is con- 
structed of a fixed length, for example, 188 bytes, and 
is arranged by a 4-byte packet header 306 and 1 84 -byte 
packet information 307. A digital compression video sig- 
nal is arranged in the region of the packet information 
307. Also, the packet header 306 is constructed of in- 
formation such as sorts of the packet information. 

Fig. 4 schematically indicates a structure of the 
packet header 306. In this drawing, reference numeral 
501 shows a sync byte indicative of a head of the packet, 
reference numeral 502 denotes an error indication for 
indicating whether or not an error happens to occur, ref- 
erence numeral 503 represents a unit starting indication 
for indicating a start of a unit, reference numeral 504 
shows a packet priority for indicating a priority degree 
of the packet, and reference numeral 505 shows a pack- 
et ID for representing a sort of the packet. Also, refer- 
ence numeral 506 denotes a scrambling control, for in- 
dicating whether or not a scramble is present, reference 
numeral 507 shows an adaptation field control for indi- 
cating whether or not additional information is present 
and whether or not packet information is present, and 
reference numeral 508 represents a continuity counter 
counted up in unit of a packet. 

Fig. 5 A schematically shows a structure of a trans- 
mission signal of the digital broadcasting system. In this 
drawing, reference numeral 71 shows the packet of Fig. 
3. Normally, an audio signal and information related to 
a program are added to the above-described video sig- 
nal, and programs of plural channels are multiplexed in 
the time divisional multiplexing manner, and then the 
multiplexed program is transmitted. Fig. 5 A indicates 
such an example that programs of three channels are 
multiplexed. Symbols "V1 "At and "Pi ' indicate a vid- 
eo signal, an audio signal, and program information of 
a first channel. Symbols -V2". "A2", and "P2" show a 
video signal, an audio signal, and program information 
of a second channel. Symbols "V3", "A3", and 'P3" in- 
dicate a video signal, an audio signal, and program in- 
formation of a third channel. The packet IDs 505 differ- 



ent from each other are allocated to the respective pack- 
ets, so that the contents of these packets can be dis- 
criminated from each other. Alternatively, a total number 
of channels to be multiplexed may be selected to be any 
s numbers other than 3 channels, for instance, 4 chan- 
nels. Also, other information may be apparently multi- 
plexed. 

Fig. 5B shows another structure of a transmission 
signal produced by selecting only the information of the 
to first channel from the structure of Fig. 5 A. When infor- 
mation of a first channel is recorded, this information is 
outputted from the digital broadcasting receiver 201 to 
the recording/reproducing apparatus 200. Apparently, 
any information other than this information of the first 
is channel is involved in this information, which may be re- 
corded. Alternatively, a portion of the packet, such as 
the header information, may be changed in order to 
readily execute the process operation during the repro- 
ducing operation. 
20 Fig. 5C indicates another structure of a transmis- 
sion signal produced by selecting only the video signal 
of the first channel from the structure of Fig. 5 A. The 
data used in the trick-play reproducing operation is pro- 
duced from this video signal packet. 
25 Fig. 6 schematically represents a relationship be- 
tween intraframe data and interframe data of a digital 
compression video signal. The intraframe data is com- 
pressed in the unit of the frame of the digital compres- 
sion video signal. The interframe data is produced by 
30 compressing only differential information by using a pre- 
diction obtained from data in a preceding frame and data 
in a succeeding frame. Symbol 301 is an intraframe, and 
symbol 302 is an interframe. In the digital compression 
video signal, a preselected number of frames, e.g., 15 
35 frames are used as one sequence, in which a head of 
a group is set as an intraframe. and the remaining 
frames are set as an interframe compressed by using a 
prediction obtained from the intraframe. Apparently, the 
intraframe may be arranged at any position other than 
40 the head. 

Fig. 7 schematically shows a structure of 1 se- 
quence of a digital compression video signal. A picture 
header is added in unit of a frame to the digital compres- 
sion video signal, and sequence header is added in unit 
•*5 of a sequence thereto. The sequence header is con- 
structed of a sync signal, and information such as a 
transfer rate. The picture header is constituted by a sync 
signal, and discrimination information for discriminating 
the intraframe from the interframe. Normally, a length of 
so data of each picture is changed in response to an infor- 
mation amount. It should also be noted that in the ex- 
ample of Fig. 7, data of one picture is completed in unit 
of a packet, and a packet of a head of the picture is made 
in such a manner that a unit starting indication (US) be- 
55 comes 1 . With employment of such a structure, the head 
of the picture can be discriminated by the unit starting 
indication. 

Next, a description will now be made of a recording 
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method to the magnetic tape. 

Fig. 8 schematically indicates a recording pattern of 
1 track. In this drawing, reference numeral 3 shows a 
subcode recording area for recording a subcode such 
as time information and program information, reference 
numeral 7 shows a data recording area for recording a 
digital compression video signal, reference numerals 2 
and 6 are preambles of the respective recording areas, 
and reference numerals 4 and 8 denote postambles of 
the respective recording areas. Also, reference numeral 
5 is a gap between the respective recording areas, and 
reference numeral 1 and 9 show margins positioned at 
track ends. Since the postamble, the preamble, and the 
gap are formed in the respective recording areas in the 
above-described manner, afreco (after recording) can 
be independently made in the respective areas. Appar- 
ently, another digital signal other than the digital com- 
pression video signal may be recorded on the data re- 
cording area 7. 

Fig. 9 schematically indicates a block structure of 
the data recording area 7. In this drawing, reference nu- 
meral 20 indicates a sync signal, reference numeral 21 
indicates ID information, reference numeral 22 repre- 
sents data, and reference numeral 23 denotes a parity 
(C1 parity) for a first error detection/correction. For ex- 
ample, the sync signal 20 is constructed of 2 bytes, the 
ID information 21 is constructed of 3 bytes, the data 22 
is constructed of 99 bytes, the parity 23 is constructed 
of 8 bytes, and 1 block is arranged by 1 1 2 bytes. 

Fig. 10 schematically shows a structure of the ID 
information 21. In this drawing, reference numeral 31 is 
a group number, reference numeral 32 indicates a track 
address, reference numeral 33 indicates a block ad- 
dress within 1 track, and reference numeral 35 is a parity 
used to detect errors contained in the group number 31 , 
the track address 32, and the block address 33. The 
block address 33 is an address for discriminating blocks 
in the respective recording areas. For instance, in the 
data recording area 7, the block addresses are selected 
to be 0 to 335. The track address 32 is such an address 
used to discriminate the track. For example, the address 
is changed in unit of 1 track, or 2 tracks, and the track 
addresses are selected to be 0 to 5, or 0 to 2, so that 6 
tracks can be discriminated. The group number 31 is 
changed in the unit of, for example, 6 tracks discriminat- 
ed by the track address 32. Then, the group number 31 
is selected to be 0 to 1 5, so that 96 tracks can be dis- 
criminated from each other. 

Fig. 11 schematically shows a data structure of 1 
track in the data recording area 7. It should be under- 
stood that both the sync signal 20 and the ID information 
21 are omitted. The data recording area 7 is constructed 
of 336 blocks. The data 41 is recorded on the first 306 
blocks, and a second error correction code (C2 parity) 
43 is recorded on the next 30 blocks. As to the C2 parity 
43, for example, data of 306 blocks x 6 tracks is subdi- 
vided by 18 in the unit of 6 tracks, and the C2 parity of 
10 blocks is added to each of the 102 blocks. As the 



error correction code, for instance, the Reed-Solomon 
code may be employed. The 99-byte data of each block 
is arranged by a 3-byte header 44 and 96-byte data 41 . 

Fig. 1 2 schematically shows a structure of the head- 
s er 44 of the data recording area 7. The header 44 is con- 
stituted by format information 31, block information 32, 
and auxiliary information 33. The format information 31 
is such information related to a recording format, and for 
example, one piece of information is constructed of 6 
io bytes of 6 blocks. The block information 32 corresponds 
to information used to discriminate a sort of data record- 
ed on a data recording area 41 . 

Fig. 1 3 schematically represents a structural exam- 
ple of a block in such a case that a digital compression 
is video signal transmitted in a 188-byte packet format is 
recorded on the data recording area 41. In this case, 
while a 4-byte time stamp 25 is added to become 1 92 
bytes, 1 packet is recorded on 2 blocks. 

Fig. 1 4 schematically shows a structure of a block 
20 in the case that a length of a packet 71 is selected to be 
140 bytes. At this time, two packets 71 are recorded on 
3 blocks. 

The time stamp 25 corresponds to information 
about a time duration during which a packet is transmit- 

25 ted. In other words, either a time duration during which 
a packet (head thereof) is transmitted or a time interval 
between packets is counted by a reference clock. This 
count value is recorded together with packet data. Dur- 
ing the reproducing operation, the time interval between 

30 the packet is set based on this information, so that the 
data can be outputted in the same form when this data 
is transmitted. 

Fig. 15 schematically shows another structural ex- 
ample of the packet shown in Fig. 13 or Fig. 14. This 

35 packet is constituted by, for example, 3-byte time stamp 
25, an identification code 72 related to a 1 -byte packet, 
and 188-byte, or 140-byte packet data 71. It should be 
understood that when the byte number of this packet 
data 71 is smaller than the above example, for instance, 

40 1 30 bytes, dummy data may be added to this packet to 
be recorded, or the region of the identification code may 
be increased. 

The time stamp 25 corresponds to information 
about a time duration during which a packet is transmit- 

45 ted. In other words, either a time duration during which 
a packet (head thereof) is transmitted or a time interval 
between packets is counted by a reference clock. This 
count value is recorded together with packet data. Dur- 
ing the reproducing operation, the time interval between 

so the packet is set based on this information, os that the 
data can be outputted in the same form when this data 
is transmitted. 

As previously described, if a ratio of the byte 
number of 1 packet to the byte number of the recording 

55 area of 1 bkxk may be expressed by a simple integer 
ratio of *n : m", and m pieces of packets are recorded 
on "n" pieces of blocks, then the packet data may be 
effectively recorded even when the packet length is dif- 
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f erent from the recording area ol 1 block. 

Fig. 1 6 schematically shows a structure ol the block 
information 32 shown in Fig. 12. The block information 
32 corresponds to information used to discriminate data 
in unit of a block. A data identification code 74 corre- 
sponds to information used to discriminate a sort of data 
recorded on this block. For example, in a block on which 
the normal packet data is recorded, 0 is set; in a block 
on which the effective data is not recorded, 1 is set; in 
a block on which the first trick-play reproducing data is 
recorded. 2 is set; and a block on which the second trick- 
ptay reproducing data is recorded. A block number 75 
corresponds to information used to discriminate a se- 
quence of blocks when the packet data are recorded in 
the unit of 2 blocks, or 3 blocks. For example, when the 
packet data are recorded in the unit of 2 blocks. 0 to 1 
are set. When the packet data are recorded in the unit 
of 3 blocks, 0 to 2 are set. Trick-play data information 
76 corresponds to information used to discriminate a da- 
ta sequence of the trick-play reproducing data. 

Fig. 17 schematically represents a structure of the 
trick-play data information 76 shown in Fig. 16. In this 
drawing, reference numeral 511 indicates a picture 
counter for discriminating a picture, reference numeral 
512 shows a track counter for discriminating a track, and 
reference numeral 51 3 denotes a block counter for dis- 
criminating a block in a track. 

Fig. 18 is an illustration of such an example when 
both the data identification code 74 and the block 
number 75 are recorded in the unit of 2 blocks. In this 
drawing, reference numeral 51 shows a btock on which 
the normal packet data is recorded, reference numeral 
52 indicates a block on which the trick-play reproducing 
data is recorded, and reference numeral 53 shows an 
unused area. In the trick-play reproducing data record- 
ing area 52, the block number is set to 0 to 3. It should 
also be noted that although the trick-play reproducing 
data recording area 52 is constructed of 4 blocks, the 
trick-play reproducing data recording area 52 is normal- 
ly constructed of blocks larger than 4 blocks. 

During the reproducing operation, the data identifi- 
cation code 74 is discriminated in the unit of a block, and 
the data identification code may be outputted by skip- 
ping such a block other than 0. As a result, even when 
the trick-play reproducing data, or the invalid data is re- 
corded on any areas, the compatibility during the repro- 
ducing operation can be maintained. Also, when any 
specific data other than these trick-play reproducing da- 
ta and invalid data is recorded, there is no problem if a 
different data identification code is allocated to this 
block. 

Fig. 19 illustratively shows an arrangement exam- 
ple of the first trick-play reproducing data. In this draw- 
ing, reference numeral 311 is the first trick-play repro- 
ducing data. The first trick-play reproducing data is re- 
corded in such a manner that the same data are record- 
ed on several tracks at a predetermined place of the 
tracks in a multiplex manner. As a resutt. even when the 



rotary head is scanned over any traces, all of the data 
recorded thereon can be detected. Since the trick-play 
reproducing data information 76 are identical to each 
other, the sequence of the data to be multiplexed can 
5 be discriminated during the. reproducing operation. The 
multiplexing time may be set in correspondence with the 
speeds of the trick-play reproducing operation. It should 
also be noted that although the trick-play reproducing 
data are arranged on all of the continued tracks in Fig. 
io 18, these trick-play reproducing data may not be ar- 
ranged on all of the tracks. For instance, these trick-play 
reproducing data may be arranged on every 2 tracks. 
Although, in the above example, the same trick-play re- 
producing data are recorded on the several tracks in the 
is multiplex manner at preselected positions on the tracks, 
these trick-play reproducing data may be arranged on 
the positions corresponding to the scanning traces of 
the rotary head. 

Fig. 20 schematically shows an arrangement exam- 
20 pie of trick-play reproducing data of 1 track. An upper 
portion of Fig. 20 corresponds to a head of a track, 
namely, a lower side of the track shown in Fig. 19. In 
Fig. 20, a single area of the trick-play reproducing data 
is made of 10 blocks, and 3 areas are arranged on 1 
25 track. In other words, 30 blocks (1 5 packets) of the trick- 
play reproducing data can be recorded on a single track. 
Alternatively, the block numbers of a single area, and 
the area numbers of a single track may be selected to 
be other values than the above-described quantities. 
30 For instance, 6 areas may be arranged in a single track. 
Also, the block numbers in the respective ares may be 
made different from each other. Symbol "BC' represents 
a value of the btock counter 51 3, which is added to the 
respective blocks. Based on the block number 75 and 
35 the block counter 51 3, it is possible to discriminate that 
one trick-play reproducing data corresponds to that of 
which block within 1 track. 

Fig. 21 schematically shows an arrangement exam- 
ple of the track counter 512. In this drawing, reference 
40 numeral 7 shows 1 track indicated in Fig. 20, and symbol 
•TC" denotes this track counter 512. The trick-play re- 
producing data is arranged in such a manner that the 
same data are arranged in the plural tracks, for example, 
16 tracks. Then, the same track counter values are al- 
45 located to the tracks on which the same data are ar- 
ranged, so that the trick-play reproducing data can be 
discriminated in the unit of a track. For example, when 
the track counter is equal to 2 bytes, 4 x 16 = 64 tracks 
can be discriminated. Since the head trace does not ex- 
so ceeds 1 6 tracks during the normal trick-play reproducing 
operation, more than 64 tracks can be discriminated, 
taking account of the scanning sequence of the rotary 
head. 

Fig. 22 schematically indicated an arrangement ex- 
ample of the picture counter 511 . In this drawing, refer- 
ence numeral 521 shows such tracks whose track coun- 
ter values are the same, for example, 1 6 tracks, and 
symbol "PC" indicates this picture counter 511 . Fig. 22 
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is such a case that first k x 16 tracks and next k' x 16 
tracks constitute one picture. For example, one picture 
is arranged by 100 packets. When 15 packets can be 
recorded on one track, it may be defined by: (100/15) + 
1 > k > 100/15. In other words, a single picture may be 
arranged on 7 x 16 tracks. Apparently, if k > 100/15, 
then more tracks may be allocated. 

When data of one picture is completed in unit of a 
track, a data producing process operation and a data 
reproducing operation may be readily performed. Also, 
in the case that the remaining track portion when the 
data of one picture is ended in a hatf way of the relevant 
track may be used as a block of dummy data, for in- 
stance, the data identification code 74 may be set to "1 V 
Also, invalid data may be arranged as the trick-play re- 
producing data. Apparently, the data of one picture may 
not be completed. In this case, the value of the picture 
counter 511 is changed in a hatf way of the relevant 
track. 

Since the picture counter 511 is added in such a 
manner that a cut-out portion of a picture can be dis- 
criminated, even when the data are not sequentially re- 
produced as during the trick-play reproducing operation 
along the reverse direction, the data of one picture can 
be readily discriminated. In other words, the data of one 
picture is discriminated by the picture counter 511, and 
the sequence of the data contained in one picture is dis- 
criminated based upon the track counter 51 2, the block 
counter 51 3, and the block number 75, so that the data 
of one picture can be outputted in the correct sequence. 

Fig. 23 schematically represents an arrangement 
example of the second trick-play reproducing data. In 
this drawing, reference numeral 312 indicates this sec- 
ond trick-play reproducing data. Since the second trick- 
play reproducing data is arranged in correspondence 
with the scanning trace of the rotary head in this manner, 
the areas used to record the trick-play reproducing data 
are decreased, but the scanning control of the rotary 
head becomes difficult. 

It should also be noted that, as indicated in Fig. 17, 
the trick-play data information 76 may be added in unit 
of 2 blocks, or 3 blocks discriminatable by a block 
number 75. Also, since no time stamp is required in the 
trick-play reproducing data, as indicated in Fig. 24, the 
trick-play data information 76 may be arranged instead 
of the time stamp 25. Apparently, two places may be 
commonly used. 

Fig. 25 is a flow chart for describing an operation to 
produce the trick-play reproducing data from the video 
signal packet data shown in Fig. 5C. Since the trick-play 
reproducing data must be independently decoded, this 
trick-play reproducing data must be intraframe data. As 
a result, since the intraframe data is extracted in unit of 
a packet, the trick-play reproducing data can be easily 
produced. 

In this flow chart, a confirmation is first made of a 
unit starting indication of an inputted packet so as to de- 
tect a head of a picture. Alternatively, the head of the 



picture may be detected based upon a picture header 
and so an. Next, another confirmation is made as to 
whether or not a sequence header is present in a packet 
of the head of the picture. Accordingly, a head of a se- 

5 quence, namely an intraframe picture is detected. Ap- 
parently, the intraframe picture may be alternatively de- 
tected based on any information other than the se- 
quence header. Then, data packets from this packet up 
to a head packet of a second picture are filtered as trick- 

io play reproducing data, namely data of one intraframe 
picture is filtered as this trick-play reproducing data. 

Alternatively, the trick-play reproducing data may 
be reconstructed from the extracted intraframe picture. 
For example, when trick-play reproducing data is recon- 

*5 structed so as to lower resolution of a picture, a data 
amount of this trick-play reproducing data may be re- 
duced. 

Fig. 26 is a flow chart for describing an operation to 
produce trick-play reproducing data from the recording 
20 packet data of Fig. 6(b). Since the trick-play reproducing 
data must be independently decoded, this trick-play re- 
producing data must be intraframe data. As a result, 
since the intraframe data is extracted in unit of a packet, 
the trick-play reproducing data can be easily produced. 
2 $ First, in this flow chart, a confirmation is made of a 
packet header of an inputted packet to thereby select 
only a packet of a video signal. Then, packet information 
of the selected packet is confirmed so as to detect such 
a packet having a sequence header. Then, data packets 
30 from this packet to a packet having a second picture 
header are filtered as the trick-play reproducing data. 
As to a packet having a final second picture header, the 
data subsequent to the second picture header is re- 
placed by dummy data, so that erroneous operation oc- 
as curred during the decoding operation can be prevented. 
To simplify the process operation, the data packets prior 
to the packet having the last second picture head may 
be filtered. 

Normally, since a intraframe is located behind a se- 

40 quence header, a head of trick-play reproducing data is 
used as the sequence header, the process operation 
can be readily carried out. Also, there are many cases 
that a decoding operation is carried out while using a 
sequence header as a basis in a normal decoding cir- 

45 curt. As a result, since the data contains the sequence 
header, the easy decoding operation can be done. 
When the decoding circuit executes the decoding oper- 
ations by using the picture head as the reference, the 
head of the trick-play reproducing head may be em- 

50 ployed as the picture header. In this case, the informa- 
tion of the picture header is detected, so that the intra- 
frame may be selected. 

As previously described, the trick-play reproducing 
data can be produced in the above-described manner. 

55 in such a case that the data amount of the intraframe is 
large, and is greater than the recording capacity of the 
area for recording the trick-play reproducing data, the 
data may be deleted in unit of the frame, or a portion of 
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the data contained in the frame may be deleted. In the 
former case, the image represents coarse motion, but 
the image quality is not changed. For example, only data 
of 1 frame is filtered every 2 frames, or 3 frames (se- 
quence) as the trick-play reproducing data. In the latter 
case, although noise appears in the reproduced image, 
the motion of the image can be maintained to some ex- 
tent. In this case, a preselected amount of frames from 
the heads of the respective frames may be filtered out. 
However, instead of this filtering method, when the dif- 
ferent image portions in the respective frames is delet- 
ed, the reproduced image quality may be improved, as 
shown in Fig. 27. In Fig. 27, hatched portions corre- 
spond to image portions to be deleted. Apparently, the 
above-described two methods may be combined to be 
executed. 

Fig. 28 illustratively indicates a timing chart for ex- 
plaining data extract timing of an intratrame picture. Fig. 
28(a) shows video signal data corresponding to Fig. 5C, 
and reference numeral 531 indicates data of the intra- 
f rame picture. The normal reproducing data is recorded 
at this timing. Fig. 28(b) shows trick-play reproducing 
data arranged on a tape, and reference numeral 532 
shows data of the intraf rame picture. In the case that 1 
sequence is equal to 15 frames, it becomes 2 intraf rame 
pictures per 1 second. On the other hand, assuming now 
that the rotation number of the rotary head is equal to 
1,800 rpm, 60 tracks are recorded per 1 second. As a 
result, if 1 intraframe picture can be arranged on 30 
tracks, then the recording picture can be satisfied. How- 
ever, since the capacity of the trick-play reproducing da- 
ta area is limited, more than 30 tracks are normally re- 
quired to this end, the first picture (picture 0) is arranged 
on the track, and the next packet extraction may be com- 
menced at the time when the picture arrangement is 
ended. Apparently, the packet extraction may be com- 
menced not at the time when the picture arrangement 
is ended, but at the time before/after the picture arrange- 
ment is accomplished. 

Fig. 29 and Fig. 30 are timing charts in the case that 
the trick-play reproducing data recorded in Fig. 28 are 
reproduced in the trick-play reproducing mode. Fig. 29 
shows a timing chart when the trick-play reproducing op- 
eration is performed along a normal direction. During 
this normal direction, the trick-play reproducing data is 
reproduced along the same order used during the re- 
cording operation. As a consequence, the reproduced 
trick-play reproducing data may be sequentially output- 
ted. Otherwise, as indicated in Fig. 29(c), at a time in- 
stant when one picture data is reproduced, the repro- 
duced trick-play reproducing data may be outputted in 
the unit of this picture. Fig. 30 indicates a timing chart 
when the trick-play reproducing operation is carried out 
along a reverse direction. During the reverse direction, 
the trick-play reproducing data are reproduced along a 
direction opposite to the direction during the recording 
operation. As a consequence, a cut-out portion of a pic- 
ture is discriminated by the picture counter 51 1 . and then 



the data contained in the picture are rearranged by the 
track counter 512 and the block counter 513 along the 
data arrangement order during the recording operation. 
Then, at a time instant when data of one picture is re- 
s produced, as indicated in Fig. 30(c). these picture data 
may be outputted in unit of this picture. 

Fig. 31 shows a timing chart when the trick-play re- 
producing operation is stopped. In this drawing, symbol 
■A" indicates such a position when the trick-play repro- 
10 ducing operation is stopped. At this position "A", the pic- 
ture under reproduction corresponds to a picture record- 
ed at another position "B". As a consequence, if the tape 
is returned to the position B after the trick-play repro- 
ducing operation is stopped, then the same picture 
is when the trick-play reproducing operation is stopped 
can be reproduced during the reproducing operation. It 
should be understood that the amount of the tape to be 
returned must be determined by considering not only the 
position on the tape, but also the time shifts occurred 
20 when the signal is processed during the trick-play repro- 
ducing operation, and the picture is decoded. In such a 
case that the positional shifts on the tape differ from 
each other, depending upon the tape locations, the tape 
may be returned based on an average value of these 
2S positional shifts. Furthermore, if the total number of 
tracks on which one picture is recorded is counted, or 
the total number of packets are counted and then the 
tape return amount is determined based on the counted 
value, the tape can be returned in higher precision. Fig. 
30 31 shows the timing when the trick-play reproducing op- 
eration is carried out along the normal direction, which 
similarly may be applied to the trick-play reproducing op- 
eration along the reverse direction. It should be under- 
stood that when the trick-play reproducing data is re- 
35 corded as in Fig. 28, since there is substantially no po- 
sitional shift on the tape when the trick-play reproducing 
operation is carried out along the reverse direction, the 
resultant tape return amount may be reduced. The tape 
may be returned at timing immediately after the trick- 
40 play reproducing operation is ended, or at timing when 
the trick-play reproducing operation is ended and there- 
after is changed to the normal reproducing operation. 

Also, during the trick-play reproducing operation for 
detecting a specific position such as a head of a pro- 
45 gram, a flag indicative of the head of this program, re- 
corded on the tape, may be detected so as to stop the 
trick-play reproducing operation. In this alternative case, 
the tape returning operation after stopping the trick-play 
reproducing operation is not required. 
so Fig. 32 is a schematic block diagram for indicating 
an arrangement of the data generating circuit 115 shown 
in Fig. 1 . In this drawing, reference numeral 401 is a time 
stamp adding circuit, reference numeral 402 shows a 
memory circuit, reference numeral 403 indicates a video 
55 signal packet filtering circuit, reference numeral 404 de- 
notes a picture detecting circuit, reference numeral 405 
is a writing circuit, reference numeral 406 shows a mem- 
ory circuit, reference numeral 407 indicates a reading 
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circuit, and reference numeral 408 shows a block infor- 
mation adding circuit. A packet outputted from the input/ 
output circuit 107 is entered via an input terminal 409 to 
the time stamp adding circuit 401 , and thus the time 
stamp 25 is added to this packet. It should be under- 
stood that when a packet to which the time stamp 25 
has been added is entered to this data generating circuit 
1 1 5, this process operation need not be carried out. The 
packet to which the time stamp is added is stored in the 
memory circuit 402. At the same time, in the video signal 
packet filtering circuit 403, the picture packet is filtered 
out based on the packet ID 505 of the entered packet, 
and then is outputted to the writing circuit 405 and the 
picture detecting circuit 404. It should also be noted that 
although the time stamp is added only to such a packet 
which is stored in the memory circuit 402 and used dur- 
ing the normal reproducing operation, a similar time 
stamp may be added to the trick-play reproducing data. 

In the picture detecting circuit 404, the header in- 
formation is detected which is contained in the packet 
information 307, and the trick-play reproducing data is 
stored in the memory circuit 406 by controlling the writ- 
ing circuit 405 in accordance with the flow chart of Fig. 
22 and the timing chart of Fig. 23. At the same time, a 
range where one picture is stored is memorized. In the 
reading circuit 407, the packet data stored in the mem- 
ory circuit 402 and also the memory circuit 406 are se- 
quentially read out to obtain the recording data with the 
arrangement of Fig. 18. Then, the block information 32 
is added to this recording data by the block information 
adding circuit 408, and the resultant data is outputted to 
the recording/ reproducing signal processing circuit 1 02. 
As to trick-play reproducing data, the block counter 51 3, 
the counter 512, and the track counter 512 are gener- 
ated based on the position of the block on which the data 
is arranged and also the track number to be added, and 
afso the picture counter 511 is generated based upon 
the range of one picture stored in the memory circuit 406 
to be added. Then, the recording signal of Fig. 8 is pro- 
duced to be recorded in the recording/reproducing sig- 
nal processing circuit 102. 

Fig. 33 is a schematic block diagram for indicating 
the data selecting circuit 116 of Fig. 1 . In this drawing, 
reference numeral 411 indicates a packet data distrib- 
uting circuit, reference numeral 412 represents a mem- 
ory circuit, reference numeral 41 3 denotes a reading cir- 
cuit, reference numeral 414 shows a switching circuit, 
and reference numeral 417 denotes a counting circuit. 

During the normal reproducing operation, the con- 
tent of the packet is detected based on the block infor- 
mation of the reproduction packet data inputted from the 
input terminal 415 in the distributing circuit 411. Then, 
the normal reproducing packet is selected and outputted 
via the switching circuit 414 from the output terminal 41 6 
to the input/output circuit 107. 

During the normal reproducing operation, the pack- 
et of the trick-play reproducing data is selected in the 
distributing circuit 411 to thereby be outputted to the 



memory circuit 412. This packet is written to positions 
corresponding to the data sequence of the trick-play re- 
producing data information 76 into the memory circuit 
41 2. Then, the packet data are sequentially read by the 

s reading circuit 41 3 to be outputted via the switching cir- 
cuit 41 4 from the output terminal 41 6 to the input/ output 
circuit 107. At the same time, in the counting circuit 41 7, 
a quantity of packets, or tracks for constituting one pic- 
ture is counted. The counted value is outputted via the 

io output terminal 41 8 to the control circuit 104. In the con- 
trol circuit 104, the tape return amount after the trick- 
play reproducing operation is determined by this count 
value, and then the servo control circuit 106 is controlled 
based on this tape return amount. During the trick-play 

'5 reproducing operation, especially during the trick-play 
reproducing operation along the reverse direction, the 
trick-play reproducing data are not reproduced in ac- 
cordance with the sequential order. As a consequence, 
as represented in the timing chart of Fig. 25, if the data 

20 reading operation is commenced after the data has 
been firstly written and a preselected time period has 
passed, it is possible to avoid that the data is not read 
before being written. 

Fig. 34 is a schematic block diagram for showing an 

2S arrangement of the input/output circuit 1 07 shown in Fig. 
1. In this drawing, reference numeral 420 is a packet 
detecting circuit, reference numeral 423 shows a buffer, 
and reference numeral 424 represents an output timing 
control circuit. 

30 During the recording operation, both data and a 
strobe clock are entered from an input/output terminal 
108a and another input/output terminal 108b at timing 
as indicated in Fig. 35. Both the entered data and strobe 
clock are inputted to the packet detecting circuit 420, 

3S and a packet is detected in response to the clock pro- 
duced from the timing signal generating circuit 105 (Fig. 
1), which is entered from an input terminal 427. Then, 
the detected packet 71 is supplied via an output terminal 
425a to the data generating circuit 1 1 5 (Fig. 1 ). The con- 
trol signal and the like, which are added to the packet to 
be transmitted are outputted from an output terminal 
426a to the control circuit 104 (Fig. 1), so that the sort 
of this packet is discriminated, and the recording mode 
is determined. 

45 During the normal operation, in response to the con- 
trol signal derived from the control circuit 104 (Fig. 4) 
and entered from the input terminal 426b, the output 
control circuit 422 is controlled to an output mode, and 
the reproduced packet 71 is outputted in synchronism 

50 with the reference clock oscillated from the oscillator 
110. A packet entered from the input terminal 425b is 
stored in the buffer 423. The time stamp 25 contained 
in the packet is inputted to the output timing control cir- 
cuit 424. tn response to the clock entered from the input 

55 terminal 427 and the time stamp 25, the output timing 
control circuit 424 controls the timing at which the packet 
is read from the buffer 423, and also generates the 
stroke clock. Then, the output timing control circuit 424 
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outputs the strobe clock at the same timing as the timing 
shown in Fig. 33, namely, the timing at which the record- 
ing data is inputted. As a result, in a decoding apparatus 
of a digital compression video signal, or in an apparatus 
for receiving a packet reproduced by another digital sig- 
nal recording/ reproducing apparatus to process this 
packet, a signal after being recorded/reproduced can be 
processed by the same process operation executed in 
such a case that a signal before being recorded is di- 
rectly processed. 

During trick-play reproducing operation, the trick- 
play reproducing data is changed from the original data 
stream, and therefore there is no meaning to control the 
time stamp. As a result, as indicated in the timing of Fig. 
29 or Fig. 1 6, the trick-play reproducing data are output- 
ted in unit of the picture at constant timing. It should also 
be noted that if the output timing is acceptable in the 
digital broadcasting receiver 201, then any timing may 
be employed. 

It should also be noted that although the data input 
and output operations are carried out by employing the 
common terminal in the above-described embodiment, 
an input terminal and an output terminal may be sepa- 
rately employed. 

Fig. 36 is a schematic block diagram for showing an 
arrangement of the demultiplex circuit 204 shown in Fig. 
2. In this drawing, reference numeral 601 is a descram- 
bling circuit, reference numeral 602 shows a switching 
circuit, reference numeral 603 is a decode-demultiplex 
circuit, reference numeral 604 represents a record-de- 
multiplex circuit, and reference numeral 609 denotes a 
clock recovering circuit. 

During the receiving operation, the descrambling 
circuit 601 descrambles the scrambled reception signal 
entered via an input terminal 605, and supplies the de- 
scrambled reception signal via the switching circuit 602 
to the decode-demultiplex circuit 603. The decode-de- 
multiplex circuit 602 selects a video packet and an audio 
packet of a channel under reception based upon a pack- 
et ID, and outputs a video signal and an audio signal 
contained in the packets via output terminals 606a and 
606b to the decoding circuit 205. At the same time, the 
clock recovering circuit 609 produces an operation ref- 
erence clock having a frequency of. for instance, 27 
MHz for the decoding circuit 205 based on the time 
stamp contained in the received packet, which is syn- 
chronized with the reception signal, and then outputs 
this operation reference clock via an output terminal 
606c. Also, the record-demultiplex circuit 604 selects a 
required packet of a channel to be recorded, and then 
outputs the selected packet via the input/output terminal 
607 to the interface circuit 206. At this time, the packet 
information is corrected, and added, if required. 

When the recorded signal is reproduced, the repro- 
duction signal entered from the input/output terminal 
607 is supplied via the switching circuit 602 to the de- 
code-demultiplexing circuit 603. During the normal re- 
producing operation, both the video packet and the au- 



dio packet are inputted at the same timing when the re- 
ceiving operation is carried out. As a consequence, a 
similar process operation to that of the receiving opera- 
tion is carried out also in the decode-demultiplex circuit 

5 603, and thus the video signal, the audio signal, and the 
operation reference ctock may be outputted via the out- 
put terminals 606a. 606b, 606c to the decoding circuit 
205. On the other hand, during the trick-play reproduc- 
ing operation, only the video packet is to be reproduced, 

10 and the reproducing timing is different from the record- 
ing timing. As a consequence, in the decode-demulti- 
plex circuit 603, only the video packet may be demulti- 
plexed, whereas the multiplexing operation of the audio 
packet may be stopped, and also the generation of the 

15 operation reference clock in synchronism with the time 
stamp in the clock recovering circuit may be stopped. 
As the operation reference clock, for example, a ctock 
internally oscillated may be outputted via the output ter- 
minal 606c. At this time, since only the video packet is 

20 entered to the decode-demultiplex circuit 603, all of the 
packets are recognized as the video packets irrespec- 
tive of sorts of the packets. Then, if all of the packet sig- 
nals are outputted from the output terminal 606a. even 
when the packet ID is changed such as even when the 

25 channel under record is changed, the video signal can 
be continuously outputted without redetecting the pack- 
et ID. 

In the decoding circuit 205, while using the opera- 
tion reference clock outputted from the demultiplex cir- 

30 curt 204 as the reference, both the video signal and'the 
audio signal are decoded during the signal receiving op- 
eration and also the normal reproducing operation, 
whereas only the video signal is decoded during the 
trick-play reproducing operation. 

35 In accordance with preferred embodiments of the 
present invention, in the recording apparatus for record- 
ing the digital compression video signal with the packet 
format, the trick-play reproducing data is extracted in 
unit of the packet, so that the trick-play reproduction da- 

40 ta can be readily produced without reconstructing the 
packet. 

Also, such information used to discriminate the se- 
quence of the data and the cut-out portion of the picture 
is added to the trick-play reproducing data, and then the 
45 resultant trick-play reproducing data is recorded, so that 
the sequence of the reproduced trick-play reproducing 
data and the cut-out portion of the picture can be readily 
discriminated along the trick-play reproducing opera- 
tion. 

so Furthermore, during the normal reproducing oper- 
ation, the reproduced signals are outputted by control- 
ling the output timing of the packet equal to the input 
timing during the recording operation based on the time 
stamp added to the packet to be recorded. During the 

55 trick-play reproducing operation, the output timing is 
switched so as to output the reproduced signals at the 
constant timing irrespective of the input timing during 
the recording operation. Furthermore, the demultiplex 
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process operations by the packet demultiplex circuit for 
decoding the data packet are switched. As a result, the 
reproducing operated of the recording/reproducing ap- 
paratus can be commonly applied to the normal repro- 
ducing operation and the trick-play reproducing opera- 
tion. Moreover, since a constant amount of the tape is 
returned when the trick-play reproducing operation is 
accomplished, when the reproducing operation is 
changed from the trick-play reproducing operation to the 
normal reproducing operation, the picture can be con- 
tinued. 



Claims 

1 . A digital video signal recording method for record- 
ing a first compression frame signal compressed 
without using a correlation between frames, and a 
digital compression video signal having preselected 
bytes of a packet format constituted by a second 
compression frame signal compressed with using 
the correlation between the frames, wherein: 

a third signal made of a packet containing the 
first compression frame signal is produced, and 
then is recorded in combination with the packet of 
the digital compression signal. 

2. A digital video signal recording method as claimed 
in claim 1 wherein: 

header information (306) indicative of a head 
of said first compression frame signal and/or 
said second compression frame signal is added 
to said digital compression video signal; and 
said third signal is extracted in unit of a packet 
from the packet of said digital compression vid- 
eo signal by using said header information 
(306) as a reference to thereby be generated. 

3. A digital video signal recording method as claimed 
in claim 1 wherein: 

said digital compression video signal forms a 
single sequence by said first compression 
frame signal and said second compression 
frame signal having a predetermined number 
of frames, and header information indicative of 
a head of said sequence is added to said digital 
compression video signal; and 
said third signal is extracted in unit of a packet 
from the packet of said digital compression vid- 
eo signal by using said header information 
(306) as a reference to thereby be generated. 

4. A digital video signal recording method as claimed 
in claim 3 wherein: 

said third signal is arranged by a series of 
packets defined from a packet containing said 



header information up to a packet containing a head 
of said second compression frame signal. 

5. A digital video signal recording method as claimed 
s in claim 4 wherein: 

at least the header information indicative of 
the head of said second compression frame signal 
is replaced by other different information within the 
packet containing the header information indicative 
io of the head of said second compression frame sig- 
nal. 

6. A digital video signal recording method as claimed 
in claim 3 wherein: 

15 said third signal is arranged by a series of 

packets defined from a packet containing said 
header information up to a packet containing the 
head of said second compression frame signal. 

20 7. A digital video signal recording method as claimed 
in claim 1 wherein: 

said third signal is produced by deleting a por- 
tion of the packets from a series of packets for con- 
stituting said first compression frame signal. 

25 

8. A digital video signal recording apparatus for re- 
cording on a recording medium, a first compression 
frame signal compressed without using a correla- 
tion between frames, and a digital compression vid- 

30 eo signal having preselected bytes of a packet for- 
mat constituted by a second compression frame 
signal compressed with using the correlation be- 
tween the frames, comprising: 

35 a signal producing unit (102b) for producing a 

third signal made of a packet containing the first 
compression frame signal; 
a recording circuit (102a) for recording both a 
packet of said digital compression video signal 

40 and a packet of said third signal as a recording 

signal having a predetermined format on said 
recording medium. 

9. A digital video signal recording apparatus as 
45 claimed in claim 8 wherein: 

said signal producing circuit extracts the 
packet of said digital compression video signal 
based upon information about the packet of said 
digital compression video signal in unit of the packet 
so to thereby produce said third signal. 

10. A digital video signal recording apparatus as 
claimed in claim 9 wherein: 

said signal producing circuit includes a demul- 
55 tiplex circuit (403) for discriminating the packet of 
said digital compression video signal based upon 
header information of the packet of said digital com- 
pression video signal to thereby demultiplex a pack- 
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et used to produce said third signal. 

11. A digital video signal recording apparatus as 
claimed in claim 9 wherein: 

said signal producing circuit includes a detect- 
ing circuit (404) tor discriminating said digital com- 
pression, video signal based upon header informa- 
tion of said digital compression video signal to 
thereby extract a packet used to produce said third 
signal. 

12. A digital video signal recording apparatus as 
claimed in claim 11 wherein: 

header information indicative of a head of said 
first compression frame signal and/or said sec- 
ond compression frame signal is added to said 
digital compression video signal; and 
said detecting circuit extracts the packet of said 
digital compression video signal in unit of the 
packet on the basis of the header information 
indicative of the head of said frame signal to 
thereby produce said third signal. 

13. A digital video signal recording apparatus as 
claimed in claim 1 1 wherein: 

said digital compression video signal forms a 
single sequence by said first compression 
frame signal and said second compression 
frame signal having a predetermined number 
of frames, and second header information in- 
dicative of a head of said sequence: and 
said detecting circuit extracts the packet of said 
digital compression video signal in unit of the 
packet on the basis of the header information 
indicative of the head of said frame signal to 
thereby produce said third signal. 

14. A digital video signal recording apparatus as 
claimed in claim 8 wherein: 

said signal producing circuit deletes a portion 
of packets from a series of packets for constituting 
said first compression frame signal to thereby pro- 
duce said third signal. 

15. A digital video signal recording method for record- 
ing on a magnetic recording medium (111) by using 
a rotary head (100), a first compression frame sig- 
nal constructed of a picture compressed without us- 
ing a correlation between frames; a digital compres- 
sion video signal having a preselected bytes of a 
packet format constituted by a second compression 
frame signal made ol a picture compressed with us- 
ing the correlation between the frames; and a third 
signal made ol a packet containing said first com- 
pression frame signal; wherein: 

information indicative of an arrangement con- 



dition of signals is added to the third signal, and the 
resultant third signal is recorded on a predeter- 
mined region of a track on the recording medium. 

s 16. A digital video signal recording method as claimed 
in claim 15 wherein: 

information indicative of a signal arrangement 
condition of said arrangement condition of said third 
signal contains at least information representative 
10 of a sequence of said tracks within said predeter- 
mined region. 

17. A digital video signal recording method as claimed 
in claim 16 wherein: 

is said track is constituted by blocks having a 

preselected number of bytes; and said sequence of 
the tracks within said predetermined region is such 
information indicative of a sequence of the blocks 
within said predetermine region of said track. 

20 

18. A digital video signal recording method as claimed 
in claim 15 wherein: 

information indicative of a signal arrangement 
condition of said third signal contains at least infor- 
ms mation representative of a sequence of said tracks. 

19. A digital video signal recording method as claimed 
in claim 18 wherein: 



30 
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said third signal is formed in such a manner that 
the same signals are multiplexed to be ar- 
ranged on n tracks; and 
the information indicative of the order of said 
tracks is such information representative of a 
track order in unit of said n tracks. 



20. A digital video signal recording method as claimed 
in claim 15 wherein: 

information indicative of a signal arrangement 
40 condition of said third signal contains at least infor- 
mation representative of a sequence in unit of said 
picture. 

21. A digital video signal recording method as claimed 
4S in claim 20 wherein: 

said picture is constituted by said third signals 
of different numbers of said tracks; and 
said information indicative of the sequence in 
so unit of said pictures is such information repre- 

sentative of a sequence every plural tracks for 
constituting said pictures. 

22. A digital video signal recording apparatus for re- 
55 cording on a magnetic recording medium (111) by 

using a rotary head (100), a first compression frame 
signal constructed of a picture compressed without 
using a correlation between frames; a digital com- 
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pression video signal having a preselected bytes of 
a packet format constituted by a second compres- 
sion frame signal made of a picture compressed 
with using the correlation between the frames; and 
a third signal made of a packet containing said first s 
compression frame signal; wherein: 

said digital video signal recording apparatus is 
comprised of: 

signal producing means (115) for producing io 
said third signal; and 

information adding means (408) for adding in- 
formation indicative of a signal arrangement 
condition to said third signal. 

75 

23. A digital video signal recording apparatus as 
claimed in claim 22 wherein: 

said information adding means produces in- 
formation indicative of at least a sequence of said 
tracks within a predetermined region and adds said 20 
information to said third signal. 

24. A digital video signal recording apparatus as 
claimed in claim 22 wherein: 

said information adding means produces in- 2s 
formation indicative of at least a sequence of said 
tracks and adds said information to said third signal. 

25. A digital video signal recording apparatus as 
claimed in claim 22 wherein: 30 

said information adding means produces in- 
formation indicative of at least a sequence in unit of 
said pictures and adds said information to said third 
signal. 

3S 

26. A digital video signal recording method for record- 
ing on a recording medium (111), a first compres- 
sion frame signal compressed without using a cor- 
relation between frames; a digital compression vid- 
eo signal having a preselected bytes of a packet for- 40 
mat constituted by a second compression frame 
signal compressed with using the correlation be- 
tween the frames; and a third signal made of a pack- 
et containing said first compression frame signal; 
wherein: 45 

1 frame of said first compression frame signal 
is constituted by m packets; and 
in the case that a region for recording thereon 
said third signal on said recording medium is so 
equal to n packets per 1 track, while said first 
compression frame signal constituted by said 
m packets is used as said third signal, a 1 frame 
signal is arranged in a region for recording ther- 
eon said third signal of k tracks being equal to ss 
k > m/n and then is recorded on said recording 
medium. 



27. A digital video signal recording method as claimed 
in claim 26 wherein: 

said first compression frame signal constitut- 
ed by said m packets is arranged as said third signal 
in a region for recording thereon said third signal of 
the k tracks being equal to m/n + 1 > k > m/n, and 
then is recorded on said recording medium. 

28. A digital video signal recording method as claimed 
in claim 27 wherein: 

in the case of k > m/n, said third signal is not 
arranged in a final block (k x n - m) of the region 
for recording said third signal of a k-th track. 

29. A digital video signal recording method as claimed 
in claim 26 wherein: 

packet numbers "m" of 1 frame of said first 
compression frame signal are different from each 
other every frame. 

30. A digital video signal recording method as claimed 
in claim 26 wherein: 

in the case that the packet numbers "m" of 1 
frame of said first compression frame signal are 
larger than a preselected number (k* x n), only (k' 
x n) packets among the packets of 1 frame of said 
first compression frame signal are arranged as the 
third signal in a region for recording thereon said 
third signal of k' tracks, and then are recorded in 
said recording medium. 

31 . A digital video signal recording method as claimed 
in claim 1 wherein: 

information indicative of a head of said first 
compress ion frame signal or said second com- 
pression frame signal is added to said digital 
compression video signal; and 
said third signal is extracted in unit of a packet 
from the packet of said digital compression vid- 
eo signal by using said information indicative of 
said head as a reference to thereby be gener- 
ated. 

32. A digital video signal recording method as claimed 
in claim 31 wherein: 

said digital compression video signal forms a 
single sequence by said first compression 
frame signal and said second compression 
frame signal having a predetermined number 
of frames, and second information indicative of 
a head of said sequence is added to said digital 
compression video signal; and 
said third signal is extracted in unit of a packet 
from the packet of said digital compression vid- 
eo signal by using said second information as 
a reference to thereby be generated. 
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33. A digital video signal recording method as claimed 
in claim 32 wherein: 

said third signal is arranged by a series of 
packets defined from a packet containing said sec- 
ond information up to a packet prior to such a packet 
containing header information for indicating a head 
of said second compression frame signal. 

34. A digital video signal recording method as claimed 
in claim 26 wherein: 

said third signal is recorded in such a manner 
that the same signals are arranged in a region for 
recording thereon the third signals of i tracks. 

35. A digital video signal recording method as claimed 
in claim 34 wherein: 

said third signal is recorded in such a manner 
that the same signals are arranged in a region tor 
recording thereon the third signals of continued V 
tracks, and a signal of 1 frame is arranged in a re- 
gion for recording thereon said third signals of (k x 
i) tracks. 

36. A digital video signal recording method as claimed 
in claim 26 wherein: 

said third signal is arranged by a compression 
frame signal selected from a series of said first com- 
pression frame signal. 

37. A digital video signal recording method as claimed 
in claim 36 wherein: 

in the case that an a-th frame of said first com- 
pression frame signal is arranged as said third sig- 
nal in j (j > k) tracks to be recorded thereon, an a'- 
th frame of said first compression signal is selected 
as a third signal subsequent to said third signal, said 
a'-th frame being present after a time period used 
to record substantially j tracks from the a-th frame. 

38. A digital video signal recording apparatus for re- 
cording on a recording medium (111), a first com- 
pression frame signal compressed without using a 
correlation between frames, and a digital compres- 
sion video signal having preselected bytes of a 
packet format constituted by a second compression 
frame signal compressed with using the correlation 
between the frames, wherein: 

1 frame of said first compression frame signal 
is constituted by m packets: 
said digital video signal recording apparatus is 
comprised of: a signal producing circuit, in the 
case that a region for recording thereon said 
third signal on said recording medium is equal 
to n packets per 1 track, for producing said first 
compression frame signal constituted by said 
m packets as said third signal, and for arranging 
in a region for recording thereon said third sig- 
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nal of k tracks being equal to k > m/n; and 
a recording circuit for recording a packet of said 
digital compression video signal and a packet 
of said third signal as a recording signal having 
a predetermined format on said recording me- 
dium. 

39. A digital video signal recording apparatus as 
claimed in claim 38 wherein: 

information indicative of a head of said first 
compression frame signal, or said second com- 
pression frame signal is added to said digital 
compression video signal; and 
said signal producing circuit includes a detect- 
ing means for detecting the information indica- 
tive of said head. 



40. A digital video signal recording apparatus as 
20 claimed in claim 39 wherein: 

said digital compression video signal forms a 
single sequence by said first compression 
frame signal and said second compression 
frame signal having a predetermined number 
of frames, and second information indicative of 
a head of said sequence is added to said digital 
compression video signal; and 
said signal producing circuit includes a detect- 
ing means for detecting said second informa- 
tion. 
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41. A digital video signal recording apparatus for re- 
cording on a recording medium, an inputted digital 
35 compression video signal having predetermined 
bytes of a packet format; plural sorts of packets 
made of information related to said digital compres- 
sion video signal; and a second signal produced 
from said digital compression video signal; wherein: 

said digital video signal recording apparatus is 
comprised of: 
filtering means (403) for filtering a specific 
packet from said digital compression video sig- 
45 nal based upon discrimination information used 

to discriminate the sort of said inputted packet; 
and 

signal producing means for producing said sec- 
ond signal based on the filtered packet by said 
so filtering circuit. 

42. A digital video signal outputting apparatus compris- 
ing; 

output means for outputting a digital compres- 
55 sion video signal having predetermined bytes of a 
packet format, plural sorts of packets made of infor- 
mation related to said digital compression video sig- 
nal, and packet discrimination information used to 
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discriminate information used to discriminate a sort 
of said packet. 

43. A digital video signal outputting apparatus as 
claimed in claim 42 wherein: 

said output means outputs packet discrimina- 
tion information used to discriminate a packet of 
said digital compression video signal. 

44. A digital video signal reproducing method for repro- 
ducing a first digital video signal constituted by a 
picture signal which has been recorded on a record- 
ing medium and compressed without using a corre- 
lation between frames and by another picture signal 
compressed by using the correlation between the 
frames; and a second signal produced from a pic- 
ture signal compressed without using the correla- 
tion between the frames contained in the first digital 
video signal, wherein: 

the digital video signal reproducing method 
contains a first mode for reproducing the first digital 
video signal and a second mode for reproducing the 
second signal; in the first mode, the reproduced first 
digital video signal is outputted at the same timing 
during the recording operation; and in the second 
mode, the reproduced second signal is outputted at 
predetermined timing different from that of the re- 
cording operation. 

45. A digital video signal reproducing method as 
claimed in claim 44 wherein: 

said first mode is such a mode that said record- 
ing medium is traveled at a speed equal to the 
speed of the recording operation; and 
said second mode is such a mode that said re- 
cording medium is traveled at a speed different 
from the speed of the recording operation. 

46. A digital video signal reproducing method as 
claimed in claim 44 wherein: 

in said first mode, said first reproduced digital 
video signal is outputted at the same timing as in 
the recording operation based on a time stamp used 
in the recording operation and added to said first 
digital video signal. 

47. A digital video signal reproducing method as 
claimed in claim 44 wherein: 

in said second mode, said second reproduced 
signal is outputted in unit of the picture. 

48. A digital video signal reproducing method as 
claimed in claim 47 wherein: 

in said second mode, said second reproduced 
signal is outputted in unit of the picture at a time 
instant when data of 1 picture is reproduced. 



49. A digital video signal reproducing method as 
claimed in claim 47 wherein: 

in said second mode in which said recording 
medium is traveled along a direction reversed to the 

5 direction during the recording operation, said sec- 

ond signals reproduced according to the reverse or- 
der with respect to that of the recording operation 
are rearranged in unit of the picture along the same 
order as in the recording operation, and then the 

io rearranged second signals are outputted. 

50. A digital video signal reproducing apparatus for re- 
producing a first digital video signal constituted by 
a picture signal which has been recorded on a re- 

is cording medium and compressed without using a 
correlation between frames and by another picture 
signal compressed by using the correlation be- 
tween the frames; and a second signal produced 
from a picture signal compressed without using the 
20 correlation between the frames contained in the first 
digital video signal, wherein: 

the digital video signal reproducing apparatus 
is comprised of: reproducing means containing a 
first mode for reproducing the first digital video sig- 
25 nal and a second mode for reproducing the second 
signal; and output means for, in the first mode, out- 
putting the reproduced first digital video signal at the 
same timing during the recording operation; and in 
the second mode, outputting the reproduced see- 
so ond signal at predetermined timing different from 
that of the recording operation. 

51. A digital video signal reproducing apparatus as 
claimed in claim 50 wherein: 

35 

said first mode is such a mode that said record- 
ing medium is traveled at a speed equal to the 
speed of the recording operation; and 
said second mode is such a mode that said re- 
40 cording medium is traveled at a speed different 

from the speed of the recording operation. 

52. A digital video signal reproducing apparatus as 
claimed in claim 50 wherein: 

45 in said first mode, said output means outputs 

said first reproduced digital video signal at the same 
timing as in the recording operation based on a time 
stamp used in the recording operation and added 
to said first digital video signal. 

so 

53. A digital video signal reproducing apparatus as 
claimed in claim 50 wherein: 

in said second mode, said output means out- 
puts said second reproduced signal in unit of the 
55 picture. 

54. A digital video signal reproducing apparatus as 
claimed in claim 53 wherein: 
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in said second mode, said output means out- 
puts said second reproduced signal in unit of the 
picture at a time instant when data of 1 picture is 
reproduced. 

55. A digital video signal reproducing apparatus as 
claimed in claim 53 wherein: 

in said second mode in which said recording 
medium is traveled along a direction reversed to the 
direction during the recording operation, said sec- 
ond signals reproduced according to the reverse or- 
der with respect to that of the recording operation 
are rearranged in unit of the picture along the same 
order as in the recording operation, and then the 
rearranged second signals are outputted. 

56. A digital video signal reproducing method for repro- 
ducing a first digital video signal constituted by a 
picture signal which has been recorded on a record- 
ing medium and compressed without using a corre- 
lation between frames and by another picture signal 
compressed by using the correlation between the 
frames; and a second signal produced from a pic- 
ture signal compressed without using the correla- 
tion between the Irames contained in the first digital 
video signal, in which; 

the digital video signal reproducing method 
contains a reproduction mode for reproducing 
at least the second signal at a speed different 
from a speed during a recording operation while 
traveling said recording medium; and 
after the signal reproducing operation in said 
reproduction mode is accomplished, said re- 
cording medium is returned by a constant 
amount along a direction opposite to the repro- 
duction direction. 

57. A digital video signal reproducing method as 
claimed in claim 56 wherein: 

immediately after the signal reproducing op- 
eration in the reproduction mode is ended, said re- 
cording medium is returned by a constant amount 
along the direction opposite to said reproduction di- 
rection. 

58. A digital video signal reproducing method as 
claimed in claim 56 wherein: 

an amount of returning said recording medi- 
um in a first reproduction mode in which said record- 
ing medium is traveled along a direction coincident 
with the travel direction during the recording oper- 
ation is made different from an amount of returning 
said recording medium in a second reproduction 
mode in which said recording medium is traveled 
along a direction opposite to the travel direction dur- 
ing the recording operation. 



59. A digital video signal reproducing method as 
claimed in claim 56 wherein: 

said recording medium is returned after the 
signal reproducing operation in said reproduction 
5 mode is ended by such an amount corresponding 

to a distance defined from a position of said record- 
ing medium at a time instant when the signal repro- 
ducing operation is ended in said reproduction 
mode, up to another position of said recording me- 
w dium where a picture of said first digital video signal 
is being recorded, said picture corresponding to 
such a picture under reproduction when the signal 
reproducing operation is said reproduction mode is 
ended. 

is 

60. A digital video signal reproducing apparatus for re- 
producing a first digital video signal constituted by 
a picture signal which has been recorded on a re- 
cording medium and compressed without using a 
20 correlation between frames and by another picture 
signal compressed by using the correlation be- 
tween the frames; and a second signal produced 
from a picture signal compressed without using the 
correlation between the frames contained in the first 
25 digital video signal, wherein: 

the digital video signal reproducing apparatus 
contains a reproduction mode in which at least 
said second signal is reproduced by traveling 
30 said recording medium at a speed different 

from a travel speed during a recording opera- 
tion; and 

control means for returning said recording me- 
dium by a constant amount along a direction 
35 opposite to a reproducing direction after the 

signal reproducing operation in the reproduc- 
tion mode is ended. 

61. A digital video signal reproducing apparatus as 
40 claimed in claim 60 wherein: 

immediately after the signal reproducing op- 
eration in the reproduction mode is ended, said con- 
trol means returns said recording medium by a con- 
stant amount along the direction opposite to said 
45 reproduction direction. 

62. A digital video signal reproducing apparatus as 
claimed in claim 60 wherein: 

an amount of returning said recording medi- 
50 urn in a first reproduction mode in which said record- 
ing medium is traveled along a direction coincident 
with the travel direction during the recording oper- 
ation is made different from an amount of returning 
said recording medium in a second reproduction 
55 mode in which said recording medium is traveled 
along a direction opposite to the travel direction dur- 
ing the recording operation by said control means. 
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63. A digital video signal reproducing apparatus as 
claimed in claim 60 wherein: 

said control mens returns said recording me- 
dium after the signal reproducing operation in said 
reproduction mode is ended by such an amount cor- s 
responding to a distance defined from a position of 
said recording medium at a time instant when the 
signal reproducing operation is ended in said repro- 
duction mode, up to another position of said record- 
ing medium where a picture of said first digital video 10 
signal is being recorded, said picture corresponding 
to such a picture under reproduction when the sig- 
nal reproducing operation is said reproduction 
mode is ended. 

is 

64. A digital video signal decoding apparatus for decod- 
ing an inputted/compressed digital video signal, 
comprising: 

selecting means containing a first, mode in 20 
which said digital video signal and a com- 
pressed digital audio signal inputted together 
with said digital video signal are selected, and 
also a second mode in which only said digital 
video signal is selected; and 2s 
decoding means for decoding both said digital 
video signal and said digital audio signal select- 
ed in said first mode, and also for decoding said 
digital video signal selected in said second 
mode. 30 

65. A digital video signal decoding apparatus as 
claimed in claim 64 wherein: 

in said second mode, said selecting means 
recognizes all of entered signals as said digital vid- 35 
eo signal, and then outputs all of said recognized 
signals to said decoding means. 

66. A digital video signal decoding apparatus as 
claimed in claim 64, further comprising; 40 

clock generating means for generating a ref- 
erence clock in synchronism with said digital video 
signal based upon a time stamp contained in the 
inputted signal to output said reference clock to said 
decoding means in said first mode; and for output- 
ting a preselected reference clock not synchronized 
with said digital video signal to said decoding 
means in said second mode. 
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